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Spadina Subway Extension
Subway Operations Report

Background

As part of the 1994 Yonge-Spadina Subway Loop Environmental Assessment (EA), the
long-term plan was to connect the northern termini of the two aforementioned subways,
in order to reduce headway and thereby increase carrying capacity for the Yonge
Subway. In 2001 the RTES revisited this need and determined that the capacity
constraints could be addressed through:

e Terminal improvements
e Signaling system improvements
e Transfer Station (Bloor-Yonge) improvements

In order to determine the environmental impacts of the Project, the Spadina Subway
Extension EA study needs to identify all of the major facilities required for the Spadina
Subway Extension, including any new or expanded train maintenance and storage
facilities. The purpose of this report is to document the supporting operational analysis
and the key decisions made as they pertain to the subway operations along the proposed
extension from Downsview Station to Steeles West Station.

Operating Design Criteria

In order to efficiently and cost-effectively operate the proposed extension, TTC has
identified the following requirements (See Attachment 3)

1) Double-crossover south of Finch West Station;

2) A 200m long tail track north of Steeles Station with provision for double-ending
this storage track when the subway is extended further north;

3) No unbalanced super elevation and achieving two-minute headway;

4) Sufficient fleet additions and associated improvements to Wilson Yard;

5) A double-ended three track cross-over to allow the scheduled short-turn operation
to be transferred from St. Clair West Station, north; and

6) No humped track profile (as per DM-0204-02, Alignment Section 2.3.8)

Additional details are provided below.

Finch West Station Double Cross-over

At the south end of Finch West Station, a double cross-over is required. This is to allow
trains to change direction (i.e. NB train that is redirected southbound) at this station. As
indicated in TTC Standards DM-0206-01, a cross over consists of two turnouts in which
the track between the frogs is arranged to form a continuous passage for vehicles. A
double crossover consists of two intersecting crossovers with a crossing between the
turnouts. Since the proposed alignment runs tangent along Keele Street, implementation
of the double cross-over south of Finch West Station is relatively simple. This cross-over
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is required for operating flexibity, and would be required if the initial stage of the project
is from Downsview Station to Finch West Station.

Steeles West Station Tail Track and Cross-over

For Steeles West station, a 200m long trail track north of the station is required. The tail
track provides two operating features:

1. It allows overrun of the station, which is a safety feature that is required to allow
trains to enter the terminal station at full speed.
2. It can provide temporary storage for a train on each track.

Similar to Downsview station, the tail track has to provide provision for a double-ending
track for future extension further north into York Region. The cross-over immediately to
the south of Steeles West Station allows the arriving northbound trains to use either
platform edge and return via the south bound track. This is essential for terminal station
operations.

Two-Minute Headway;

The track layout must permit trains to operate at headways of 2 minutes. The headway
(interval between trains) depends on the train dwell time at the stations, train acceleration
and deceleration performance, track layout and location of wayside signals.

One of the ways to maintain this criterion is to maintain high speeds for trains. In order to
do this, the alignment must be as straight as possible. Any curvature should also be
designed to accommaodate for such. The TTC wishes to operate through curvature in a
‘equilibrium’ condition. This is when the centrifugal force of a train negotiating a curve
is balanced by the Superelevation of the track. This Superelevation is limited to 200mm
and for a maximum speed of 80 km/hr a minimum curve of 750 metres radius is required,
which is the desirable minimum radius for this project. When this radius is not possible a
speed restriction will be necessary.

All switches on this section will be the TTC Standard #9 switch. These have a diverting
angle of approximately 6.4 degrees and the maximum speed in the diverging direction is
33 km/hr.

The signal system will be designed according to TTC signaling practice and will be
similar and compatible with the signaling on the rest of the Yonge - University - Spadina
Subway route. This is a block signaling system and only one train is allowed in each
signaling block, which is the distance between two stop signals. The signaling uses 'stop’
and 'approach’ indications and drivers operate trains manually in accordance with the
indications provided by the signaling system.
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If a train should pass a signal indicating 'stop' a trackside trip arm contacts a trip valve on
the train which initiates an emergency brake application. An overlap is provided beyond
the stop signal so that the train will come to a stand before it would contact a preceding
train, pass through a switch not set for the movement or contact a fouling train
movement.

TTC uses simulation software for the signaling and run times for proposed track
configurations. As part of this study, the recommended alignment was tested. It was
confirmed by TTC that the 2 minute headway was achievable for the proposed alignment
and station placement on this proposed extension.

Sufficient Fleet additions and associated improvements (Storage Space)

The addition of 6.2 km of new subway line requires an increase in fleet, storage and
maintenance facilities. The additions to the Wilson Yard are approved under the 1994
New Subway Storage and Maintenance Facility EA(See Attachment #2) and with the re-
opening of Davisville Yard in late 2002, and reallocation of approximately 90 subway
cars to Davisville from Wilson yard, there should be sufficient train storage capacity
already constructed at Wilson yard.

No Humped Track Profile

Within TTC Standard (DM-0204-02), a humped track profile should be used whenever
possible. This design, which permits trains to accelerate out of stations and deceleration
into stations, is achieved by introducing a short length (200 to 300m) of 3% up-and-down
gradients before and after every station. This system increases average speeds, reduce
wear and tear and reduces maintenance on motors and breaks. It also enables trains to
coast, which produces energy savings.

Recognizing that this is an extension of an existing line with driver control in line of sight
signaling, TTC Operations asked that this D.C. be removed citing line-of-sight
requirements as paramount.

Scheduled Short Turns

Notwithstanding the entire Spadina Subway Extension has been designed for two-minute
headway, the demand for line capacity are driven by the peak loads which occur south of
Bloor street on the Yonge line. In response TTC has scheduled short turns, which means
northbound trains on the Spadina Subway line are returned southbound before reaching
the end of the line. At present, this occurs at St. Clair West Station. With the extension of
the Spadina Subway, TTC service planning have determined that the scheduled short turn
location should be moved further north.
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As part of the 1994 EA, TTC identified that scheduled short turns should occur at
Downsview station. Under construction at that time, the tail tracks for Downsview station
were designed and structural provisions made for the eventual implementation.

The proposed short turn facility must be configured as a centre track in order to achieve
the maximum operation benefit. The desired configuration should emulate the St. Clair
West Centre track which is comprised ot three switches at the south end, four switches at
the north end and a bumper for small piece of “overlap” track extending north of the
northern switches. For detailed information, please refer to Attachment 3.

The double ended three-track structure requires three closely spaced tracks, with high
speed switches at each end. The structure within which this specialized trackwork is
accommodated has a variable structural configuration and includes structural spans of
various lengths (even short sections where there are no columns in between the three
tracks). Due to the complex nature of this underground structure and shallow depths,
construction using exclusively TBM is not possible. It may be technically feasible to
mine portions of the three track structure. However, this significantly increases the
complexity of the construction, which will increase the overall construction cost, critical
features such as the structural box at the switches would still need to be constructed by
cut and cover.

The detailed requirements for Dthe Turnaround track geometry which includes the three
track structure were presented on August 29, 2005 (Attachment 4). This memo includes
the calculations for the length required to accommaodate a three track structure north of
Downsview Station. A critical component of the three track structure is that all switch
work must be on tangent track. This was in conflict with the recommended alignment
(South #2 West) which included curve that extended well beyond (>400m) Downsview
station. In response, a number of alignment refinments were generated including two
variations of South #2 West. (see Attachment 5). South 2 Option A and Option B are
various compound curves designed to minimize property impacts while still adhering to
the requirment where switches must be on tangent sections.

These options were analyzed and South 2 option A was selected as the preferred for the
following reasons.

Adherence to requirement of having switches on tangent tracks
Met 2 minute headway operations (as tested by TTC)

Least number of property impacts

Lower capital cost

Recognizing that the recommended option still required the cut and cover construction
which would displace the buildings on the surface, each of the affected property owners
were notified by registered mail and were given the opportunity to comment at the
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November 28, 2005 Toronto Transit Commission meeting. In response to opposition by
the local businesses, TTC staff were directed to assess alternative locations for the three
track structure.

A variety of options were considered (See Attachment #7). The original EA option
proposed that the 3-track structure be placed directly north of Downsview station. This is
an extension of the 3-track until there are tangent sections available for the placement of
Crossovers.

Option 1 involves the placement of crossover just before the Sheppard West station
within Downsview Park lands. The alignment, however, will remain the same while the
construction methodology will differ due to this placement.

Option 2 places the 3-track structure south of the Downsview Station, close to Wilson
yard. The advantage of this is that TTC already operates at the site and that major
modifications are not required.

Option 2 was selected as preferred as it provides the most capital and operating savings
and avoids the impacts to the businesses on Kodiak Crescent.

The Commission was advised that the three-track structure will be relocated to south of
Downsview station, thus avoiding construction impacts on the Kodiak industrial
subdivision properties verbally at its December 16, 2005 meeting, and in writing at its
January 20, 2006 meeting (See Attachment 6).

The three-track structure, to be located south of Downsview station, is necessary for:

1. High speed turn back of trains at Wilson Station for the operation of short-turn
service from Finch Station to Wilson Station;

2. Efficient restoration of scheduled subway service in the event of incidents or
emergencies; and

3. Temporary storage of subway trains and workcars.

The location of this three track configuration was incorporated as part of the Wilson Yard
EA and is not part of this EA (See Attachment 7)
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Aachment 1.

Foirn R sed fepnerrne SR

TORONTO TRANSIT COMMISSION

TO Geoff Marinoff
FROM Tom Middlebrook i
DATE November 3, 2004

SUBJECT  Spadina and Sheppard Subway Extensions
Train Fleet Storage and Maintenance Facilities Requirements

Further 10 your October B, 2004 meeting with Pierre Laurin and Stephanie Rice, we are
writing to request information on train storage and maintenance facility capacity to
accommodate extensions of Spadina Subway (from Downsview Station 1o Stesles Avenus)
and the Sheppard Subway (from Don Mills' Station to Scarbarough Centre Station).

Backaround

During the eardy 1990's Environmental Assessments {EA's) were conducted for the
‘Yonge-Spadina Subway Loop Phase 1 i{from Downsview Station to York University and
Sheppard Subway (from Yonge Street to Scerborough City Centre) projects. The farmer
Minister of the Environment and Energy approved the EA’s in 1984, Subsequently, due to
lack of funding, only the Yonge to Don Mills section of the Sheppard Subway was
constructed.

In 2001, the Rapid Transit Expansion Study identified the Spadina Subway Extension from
Downsview Station 1o Steeles) and the Sheppard Subway Extension (from Victoria Park to
Scarborough City Centrel as TTC's highest priarities for Rapid Transit Expansion.

At this time, capital funding for both projects is “below the line” and, therefore, the timing
and phasing of implementation of the two projects is uncertain.  However, the Commission
hag directed that staff commence with securing required Environmental Assessment
approvels for the two projects.  Because the Rapid Transit Expansion Study reaffirmed the
original alignment for the Sheppard Subway Extension, only an update of the original EA
study would be required. However, due to changes in the transporiation and land use
planning context during the 12 years since the original Yonge-Spadina Loop EA study was
conducted, there is a nead to review the alignment and station locations for the Spadina
Subway Extension. Because the preferred alignment will likely vary significantly from the
EA-approved alignment, the Ministry has directed TTC to conduct 8 new Environmental
Assessment for the Project. The EA Study has now commenced and will be completed in
late 2005,

In order to determine the environmental impacts of the Project, the Spadina Subway
Extension EA study needs to identify all of the major faciliies required for the Spadina
Subway Extension, including any new or expanded train maintenance and storage facilities.

-2 -

Service Levels for Spading and Sheppard Extensions

As detailed in the amached Table One, Service Planning has developed several options for
the two Subway Extensions:

= Y-U-5 Option 1 - This option shows the impact of extending the morning peak period
short tin from 5t. Clair West Station to Glensairn Station, with the existing 1erminus at
Downsview Station.  Option 1 would result in an increase of 18 morning peak cars in
service (compared to October 2004), We understand that implementation of this option
is currently planned for 2006,

= Y-U-S Option 2 - This option depicts the extension of the ¥-U-S Subway to Stesles
Avenue, with a moming peak period short turn at Glencairn Station. This would increase
the number of marning pesk cars in service by 4B cars compared to October 2004
sarvice,

* Y-U-5 Option 3 - This option indicates that an increase of 90 moming peak cars
{compared to October 2004) would be required for full subway service from Finch to
Steeles West Station,

» Sheppard Option 1 — This option indicates that 20 additional mormning peak cars in
service would be required 1o provide B-minute service from Yonge to Scarbarough City
Centre,

* Sheppard Option 2 - Lastly, this option shows an increase of 40 marning peak traing to
provide increased service frequency on an extension to Scarborough City Centre.

The timing and phasing of both the proposed Sheppard Subway and Spadina Subway
Extension projects are unknown at this time.  We are assuming that implementation of
Y-U-3 Subway service improvements and the Subway extensions would occur in the
following order:

» Step 1 - ¥-U-5 Option 1 {plus 18 AM cars in service),

« Step2- Y-U-5 Option 2 (plus 48 AM cars in service),  Bo juisd rerg.

* Step 3 - Y-U-5 Option 2/ Sheppard Option 1 (plus B8 AM cars in sorvice),

= 51ep 4 - Y-U-S Option 3/ Sheppard Qption 2 {plus 110 AM cars in sarvice),

* 5tep 5 - Y-U-5 Option 3/ Sheppard Option 2 (plus 130 AM cars in servicel,

We request that vou advise us of the effect of Steps 2, 3, 4 and 5 on the overall train fleet
size (including maintenance/spares). More importantly, please also advise whether the

existing Wilson and Davisville Yards have sufficient capacity to accommodate the increases
in the train fleet, and if not, what general improvements would be required.




Table One
Subway Service Designs

Present Service,
October 2004

Possible New | Net Change
Sarvice

1 Yonge-University-Spadina Subway

Option 1 - Downsview Station terminus, with short turn at Glencairn Station

Maorning peak trains A5 51 3
Morning pesk cars 288 306 8
Afternoon peak trains 49 49 0
Afternoon peak cars 294 284 0
Weekly crew hours change 90
Weekly car miles change 5,850

Option 2 - Steeles West Station terminus, with short tum

at Glencairn Station

Morning peak trains 48/ 56 8
Morning peak cars 288 336 48
Afternoon peak trains 49 &7 8
Afternoon peak cars 294 342 45
|Weekly crew hours change 1430
Weekly car miles change 85,167
|Option 3 - Steeles West Station terminus, no short turn

IMorning peak trains 48 63 15
{Morning peak cars 288 378 90
|Afternoon peak traing 49 57 8
Afternoon peak cars 294 342 48
Weekly crew hours change 1840
Weekly car miles change 100,112

4 - Sheppand Subway

Option 1 Extension to Scarborough Centre Station; & min

policy maximum headw ays

Maorning peak trains 4 2 5
Morning peak cars 16 36 20,
Afternoon peak trains 4 E] 5
|Afternoon peak cars 16 36, 20
Weekly crew hours change 1,300
Weekly car miles change 48,668

maximum headways off-peak

Option 2 - Extension to Scarborough Centre Station: 10,0

00 pphpd peaks, & min policy

Morning peak traing 4 14 10|
Morning peak cars 16 56 <0
Aftermnogn peak traing 4 14 10
Afternoon peak cars 16 56 40
Weekly crew hours change 1,650
Weekly car miles change 61,715
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DEPARTMENTRapid Transit Expansion Program

FROM D.R.
Callan DATE

December
7, 1883
TOExecutive Committes MOEBUBSEDSN & i ong

of Approval - New
Subway Storage
and Maintenance

COPY G.A. Smith Facility

J.5. Ball

M. Rigney

T.G. Middlebroock
G.W. McHeil

D. Hammond
Corporate Records

On October 26, 1993 the Ministry of Environment and Energy
{MOEE) E.A. Branch released ite review of the HNew Subway
Storage and Maintenance Facility Environmental Assessment
Report. The public review period expired on November 30,
15593,

Since no requests for a hearing were received, the E.A.
Branch will socon be forwarding idits report to the
Minister's office recommending approval of the
Environmental Assessment Report with the attached terms
and conditions. In summary these conditions regquire the
TTIC to:

provide detailed building site plana for MOEE
approval, prior to construction;

prepare a Material and Soil Management
Strategy for MOEE approval, which shall include
an analyeis of excavated soil and material, and
procedures for the appropriate diasposal of
these materials;

update the noise impact assessment based upon
the actual design for the project, for MOEE
Approval; and,




congult with the Metro Police during design to
ensure public safety.

These conditions are non-contentious in nature, and are in
accordance with commitments we made to the MOEE during the
EA process.

For your information.
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Mx. A.F. Leach * P _ A
Chief General Manager Cuy R G PR
Torento Transit Commission p
1900 Yonge Street LT P SR
.Terento, Ontario
M4S 1Z2 . .
.Dear Mr. Leach: _
With regard to the Environmental Assessment for the _- oy it
Kew Subway Storage and Maintenance Facility, attached -- _. %
please find a signed copy of the combined Notice of &
cceptange Approval which was approved cn R
ﬁmu&y 15 ﬁ%? by Order-in-Council No. 5738 o F
(also attached), .as regquired by the
Enviro Asgessment Ack.
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o] Crder in Council

Decrat
Cntarg
Ergdutrd Couhid
Covinml 043 Mafupings
On the recommendation of tha um:rars'ignud. the Sur la recommandation du soussigné, e
Lieutenant Sovernor, by and with the advice and lleutenant-gouvernaur, sur l'avis el avec le con-
concurrence of the Executive Council, orders thal: sentement du Consail des ministres, décréte ce
qul suit :
WHEREAS secton 14 of the Envi Al Assessment Act provides that where the

Minister of the Environment and Energy has accepted an environmental assessment of an
undertaking, the Minister may with the approval of the Lieutenant Governor in Council, give
approval to proceed with the undertaking subject to such terms and conditions as the Minister
considers necessary, or refuse to give approval to proceed with the undertaking;

WHEREAS, having considered the purpose of the Act, the environmental assessment,

as accepted, of the undertaking, which is the subject of the attached notice, the undersigned
Minister of Environment and Energy is of the opinion that the undertaking should be given
approval to proceed, subject to the terms and conditons specified in the attached notce; and

WHEREAS no notices requiring a hearing have been received by the undersigned
Minister of Environment and Energy:

. THEREFORE, pursuant to the provisions of the Environmental Assessment Act, the
undermaking which is the subject of the attached notice, be given approval to proceed subject to

the said terms and conditions.

Recommended Ehi&" \\:J'I'-’-LE} T |_,="l: " Concurmed

Minister of Environment and Energy

Approved
anI:iFD'rdEred JAN 13 1394
Date tenant Covernor
. Cenified Io be a lrue copy.
OC./Décret g/94 /ﬁ%ﬁ’m : ,J!WF-#—-“ ;
F i PP T I |

ENVIRONMENTAL ASSES IT_ACT

NOTICE OF ACCEPTANCE OF THE ENVIRONMENTAL ASSESSMENT AND
NOTICE OF APPROVAL_TO PROGEED WITH THE UNDERTAKING

RE: An Environmental Assessment for the New Subway Storage
and Maintenance Facility (Wilson Expansion 19393}

Proponent: The Municipality of Metropolitan Toronto, and
: the Toronto Transit Commissicn (TTC)

EA File No,: TP-TT-02

TAKE NOTICE that the date for receipt by me of submissions or
requirements for a hearing on the above Environmental
Ae=pssment and/or its Review, provided for in the Notice of
Completien ef Environmental Asseccment Review, dated Cctober
26, 19031, expired on November 26, 19%3. I received no
requirements for a hearing by that date. I do not consider it
advisable to require a hearing.

CEBTANCE OF THE ENVIRONMENTAL ASSESSMENT

Having considered those matters set out in Section B and
pursuant to Section. 9, I accept the Environmental Assessment.

ABFROVAL OF THE UNDERTARING

Under Section 13 of the Act., before the decision on approval
to proceed with the undertaking can be made, the proponent has
the opportunity to require a hearing by the Environmental
assessment Board., The proponent has waiwved this right.

Having considered the purpose of the Act, the Environmental
Assessment of the undertaking as accepted, and the submissions
received, -1 hereby give approval to proceed with the
undercaking subject te the following terms and conditions:




-2 o

Evcept as otherwise provided by these conditions, the
undertaking shall be carried out in accordance with the
provisions of the Environmental Assessment {ER} which are

incorporated herein'by reference.
Soils Management, Decommdissioning, and Stormwater Management

2. rier to the commencement of the construction -of any
building associated with this undertaking, the proponent
shall prepare and submit, to the satisfaction of the
Directar, Central Region, Ministry of the Environment and
Energy (the Director). a detailed site plan ghowring tha
lararion and all other design aspects of the maintenance -
facilities normally shown on a site plan, including
storage facilities for chemicals.

fic 28 Pricr to any site excavation the proponent shall cbtain
" the approval of the Director for a Material and Soil
Management Strategy, to be implemented with such changes
as are approved from time to time by the Director. The
Material and Soil Management Strategy (the Strategy) -
cshall inelpde the fellowing components as a mindmum.

al A history of the site, an environmental audit of the
cite, and an analysis of the material and soil from
each borehole and the borehole information to
confirm that the material and soil are suitable for
the methed and location of disposal proposed.

b} The apﬁrnvnl of the Director for the metheods and
locaticns of disposal.

el If any material or soil is proposed to be disposed
of at a Metropolitan Torento and Regicnal .
 Conservation Authority (the Authority) lakefill site
the propenent shall provide the Director with
written confirmation from the Authority before
ewcavation that it is prepared to accept the soil.

dl The provision to the Director of copies of the
waybills confirming receipt of the material and seil
at any disposal site other than an Autherity

lakefill site.

Heise and Vibraticon

4. The noise impact for the undertaking shall be reassessed
in detail at.the design stage of the project. The
refarence decument for the assessment shall be the

- 3 =

MOEE/TTC Moise Protocol fﬁr Noise and Vi

d Vibration
Assessment for the Proposed Yonge-Spadina Loop. The
report of the assessment shall be submitted to the
Director, MDEE Approvals Branch for approval.

Public Safeaty

5. EhE-TTC wi;l_wﬂrk w$th the Metropolitan Torento Police
uring facilicy design, site plan approval and during the

creation of operating (emergens
r
ensure public safaty. i |l

REASONS
The reasons for giving approval are:

1. The Envircomental Assessment docum i :
T Ase ent identifies a nee
for the proposed project, and the proponent has carrizd
out the planning of the undertaking in accordance with

the requirements of the Environmental Assessment Act.

2. The Government Review Team has i i
. : Tearn s indicated no outstandin
concerng with this project. The concurrent public :evfew

of the envirenmental agsgess i i i
3 ment did not ident
outstanding concerns. : aealia

3. I have not received an issi i
v - _ Y submissions on requirements
Eear;ng aEtEr giving the Notice of Ecmples?cn dau:ne-::l.f‘:'I 4
October 26, 1983. I am not aware of any outstanding
issues with_respnct to this undertaking which suggest
that a hearing should be reguired.

Dated the r day of 3 A 199 ik

TORONTO. “

P2 Wb 2 aa)

Minister quEnuirgnment and Energy
135 Sc. Clair Avenue West
12eh ' Floor

'Teronte, Ontario

M4V 1PS
Approved by 0.C. No. _ﬂlji




Figure 8.3
Wilson Yard Expansion
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Attachment 3

TO
FROM
DATE

SUBJECT

s

TORONTO TRANSIT COMMISSION JO%
—

T.G. Middiebrook vd .

R. Cornacchia /43-3_-__

September 13, 2005

Spadina Subway Extension - TTC Subway Operations Requirements

In response to your request, we are decumenting the following requirements as discussed art

the meetin

1
2
3
4)
Bl
]

g5 with yourself and the Consultants:

Two-minute headway;

Mo unbalanced super elevation;

Wilzon Yard north connestion;

A double-ended three track cantre track north of Downsview Station;
Double-cressover south of Keele Station; and

A single-ended three track storage track north of Steeles Station with prowvision
for double-ending this storege track when the subway is extended further naorth.

Attached is a Position Paper describing the rationale and reguirements for o double-ended
three trask narth of Downsview Station.

Further, we should update our Design Manual to incorporate the design requirermnents as
noted in itéms 1, 4 and B (as item 2 is already incorporated).

If you hawve any comments or concerns regarding the attached, please do not hesitate to
contact me.

(il

Deputy Ge

Subway Dparations

8-183-58

Attachment

Copy: D. Finn B. Dawson

W,

P. Millett

neral Manager

Bartram 5. McKay




Toronto Transit Commissian

e L

Signalling Study

SLX 01

Spadina Line Extension
Downsview Centre Track Requirement

Signals Engineering
- | Position Paper
{Minor changes to the provious edtion ara Indicated by # placed before the ralevant paragraphs.)
Contents Page 5, Conclusions 4
1. Bcopa 1 Distribution 5
2 Downsview Sormge Facility Requirements 1 Document history 5
3. Centre Track Justification 2 Document index data 5
4. Othar Consderations 4
1 SCOPE
1.3 Section 2 delineates tha Downsview Cenlre
1.1 Concerns have been raised by Operations Track requirements presented by

1.2
121

1,42

123

1.24

1.25

File path: downsview center rack position paper-rd. 1
7 ral

Edit

Branch regarding the proposed
configuration of the storage track just
north of Downsview Station, In particular,
these is @ concem that owing to
construction costs, the storage track may
be configured 23 a pockel track with
access lo the mainline at the south end
anly instead of the desired centre Fack
configuration which would have access to
the mainling at both north and south ends.
Were thal to happen, (he oparational
fiexibifity of the Spadina Line will be
negatively impacted durirg both the
construction phase and the revenus
servica phase,

In this light, this report has been written to;

Delineate the requiremeants for the
Downsview storage faclity,

Delineate the reasons why a Centra
Track is prefarred aver a Pockel Track
for this storage facility,

Delineate concerns over @ proposal 1o
build the starage facility in cpen cut,
Raise concerns regarding the
capastylhroughput of the nomtherm end
of the Wilson “fard Mainline area, and,
Obtain consensus of the foregoing
among the affected TTC Cperations
Branch Deparimenis.

Operations Branch.

1.4 Section 3 delineates the arguments
supparting the centre track requirement,

1.5 Seclion 4 raises associated concerns
regarding the:

1.5.1 The northarn connection fo Wilson yard,
and,

152 The provision of a three track tail track
slructure al Sieeles for a future centre
frack construction,

1.6 Section 5 lists conclusions and provides
some recommendations.

2 DOWNSVIEW STORAGE FACILITY
REQUIREMENTS

21 The proposed Downsview storage faciity
must be cenfigured as a cenire track in
crder o achieve the maximum operational
benedi.

2.2 The desired configuration should emulate
the Si. Clakr West Centre track which is
comprised of three switches al the south
end (1 left turnouwt, 1 right turnout, and 1
equilateral lumoul), four swilchas at the
north end (2 laft turnouts and 2 right turn

|t EOE T GG ]
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ouls) and a bumper for the small piece of
“overlap” frack extending north of the
northern switches.

The desired location for this centre track is
just north of Downsview utilizing the
acisting tail irack structure. This will afford
fear main functions:

Afford staging and sufficient isclation
from tha mainline 1o the new exiension
during the cansiruclion phase with a
minimium of impact to revenue serice
o Downswiew,

232 Afford the abiity to turn service trains

back al Downsview thus aflarding
Downsview a higher frequency of
service than the new extension as
passenger loading warranis,

233  Afford the abiity lo stage work cars

from Wilson Yard in the centre track in
advance of the nightly end of service to
maximize maintenance work time,

234  Allord the abilily to “park” slower

northbound and southbound service
frains to aflow the queua of backed up
frains to bypass, and,

235 Afford the abifity o stage “changa-off™

2.4

2.5

26

Filo path: downsview center irack posifion paperrd1 |
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frains in the cenlre track as required
during service to ease congestion at
fihe Wikson Yard Maindine Intarlocking,

The centre track must afford a two minute
headway turmn back.

The centre track must be situated in a
covered (box or funnel) structure to afford
maximum rellability. Storage facilites
which are situated in the open are subject
to refiability problems due to adverse
wealher,

The use of unbalanced super elevation
mus! be kept to 3 minimuem,

3 CENTRE TRACK JUSTIFICATION

3.1 There are a number of key reasons why a
centre track configuration is preferred over a
pockel track configuration for the
Downsview storage facility. They include;

314

31.2

Benafits During Construction.
Swilches at the north end will atlow
consiruction frains to service both
rmainline unnels from the storage track
with & minimum of impact on revenus
service inlo Downsview Station.
Moreover, constructions trains could be
sent cul from Wilson Yard and placed in
the centre track at comvanient periods
during the day to support construction
aclivities. A pocket frack arrangement
would noi afford this flexibility. Trains
stored in the existing tall fracks would
impact the use of the associated
platforms as lrains arriving at the terminal
would be forced to enter at a slower
spaed due to the reduced overdap. This
slower speed i enforced by the Platform
Blind Tramstop functionality. Briefly, this
functionality causes the Blind Trainstops
1o be driven clear upon the establishment
of a route into a given platform if the
associated tail track is clear. If the
associated tall track i not claar, the Blind
Traknstops will ramain in the tip position
when a roule infe the platform is
established and will only drive clear after
their respeclive time once the platform
frack is oooupied,

Testing and commission

extension. Switches at the north end
will allow dynamic testing to be
conducted all day inslead of during non-
revenue hours. In a typical signal system
test program, dynamic lesting with test
frains can commenca ance the siafic

Page2
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testing of the signalling and track has
been completed. Test trains could
work a cenire frack to Sleeles loop
thereby allowing testing to conlinue
throughout the day. A peckal frack
arrangement would reduce dynamic
testing to non-revenue hours due 1o the
need 1o run o Dewnsview station and
turn back using the switches south of
Downsview station. This constraint
could Increase the dynamic tesling
windaw by a factor of as much as
twelve, As above, tesi trains could be
stored in the middle road when not in
use thereby not foul of efther “original”
tall frack and therefore nol impaciing
revenue lerminal operation at
Downsview. During the Sheppard Line
Test and Commissioning phase,
dynamic lesting was parformed over
two periods; the first being three weeks
and the second being one week. The
robust testing performed on the
Sheppard Line allowed for numerous
signal system faults to be found and
comrected prior to the opening of tha
Line. Withoul the cenire track this
dynamic testing lask could expand
from a 3 to 4 week period 10 a 36 (o 48
week period unless extanded
shutdawns of the Downsview
Extension ware approved.

Operator Familiarization. Prior o the
apaning of the Sheppard Line,
Cperators of the YUS Division ware
given appraximataly two hours of line
famillarization. As above, a centre
Irack configuration would suppart
Operator familiarization al day lang.
This period of familiarization
coniributed {o the successful opening
aof the Sheppard Line, As with §3.1.2,
this task would be wirisally impossible

Signalling Study

SLX 01
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o perform without a centre track. An
extended shutdown narth of Wilsaon
would be required to perform this
training.
Tempaorary storage of short turning
service frains. During revenue
operation, it Is vital to have the ability to
remove service frains, store them for a
period of time, and then insert them back
inlo service as required. A centre track
arrangament would afford more flexibility
for this requirement sllowing southbound
trains 1o enter the storage facility and to
allow trains o rejoln the service
narthbound service, Moreover,
southbound trains seeking entry into
Wison Yard could be temporarily stored
in the centre frack were the Wilson Yard
Mainling Interlocking busy. Currently,
whaen this happens, trains are sent to
eilher Lawrence West or 51, Clair Wes!
Centre Tracks for temporary storage.
Finglly, a centre track configuration
altows slower narthbound or southbound
service trains 1o be “parked” in the cenire
track whilst following trains could be
“advanced” past.
Temporary storage and staging of
workcar fleet. A cenire irack eperation
is necessary o afford the neaded
flexibility In managing the nightly work car
deployment and recovery, “Engineering
haurs™ an the TTC ara very short,
typically afferding a mere 200 minutes to
Track and Struciures o deplay the work
cars, perform e work, and return 1o
Wilson Yard, The ability to store work
cars in a centre track would provided
some flexibility in the management of the
work car deployments.
Temporary starage and staging of

“change-off” trains. Similar to §3,1.5, a
centre track would afford increased

_L — Pagesoi5]
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flexibility to stage trains deployed from
Wilson Yard for "change-off”.

317 Cold Storage. During periods of
extrame cold andior snow and ice, a
centre track will enhance the

daployment and recovery of trains

placed on tha mainline for cold stosage
overnight. Switches a1 the north end
would improve the ability 1o position

and sequenca trains.

3.2 In addition 1o the foregaing, || must be
pointed oul thal, with the exception of the
Eglinton pocket track, the TTC has anly
buill centre tracks since the orignal Bloar-

rapid ingress and egress of the work car
fieet based at Wilson Yard is critical to
maximizing the work performed during the
nan-revenue hours of operation by
Maintenance and Engineering personnel.

4.2 TheWilson Yard Mainline area is already a
bottieneck and i will only get worse with the
proposed exiension. The construction of an

additional access road for improved access
to Wilson Yard is 8 requirement that must be

Weson Yard,

Danforth construction. The operational

immeasurable, The exisling centre tracks
are heavily used by Subway Operations
whilst the two axisting pocke! tracks are
rarely used. Fof example, the 1slinglon
Cenfre Track was utilized 317 times during

the first & manths of 2004.

5 CONCLUSIONS

3.3 Finally, given the development within

YVaughan at present and proposed for the 5.1 Itls recommended that a cenire frack
conhguration be constructed for the
proposed storage faciity at Downsview. A
cantre track configuration s more desirable
hat a pocket track configuration both during
construction of the new extension and when
thie extension is in revanue operation

future, further extensions north into
Vaughan should be expecled. Withoul, a
cenire track in the Downsview area, the
ability io manage service in these
extensions will be constrained as the
subsequent end terminals will be pushed

farther away from the existing interim

slorage faciily afforded by the Lawrence

West Centre Track.

the proposed Steeles Terminal should be
constructed to suppart a future centre track
construction when the line is extended inlo
‘Vaughan for the reasons delineated in
§3.1.1,53.1.2 and §3.1.3,

52 I is recommended that this cenfre track

linked to ihe proposed extension to Steeles.
Figure 1 depicts one option which would
contribute lowards impraving the access o

facility must be in a covered (box ar lunnal)

struchure for maximum relizbility of the

4 OTHER CONSIDERATIONS assel.

4.1 Whilst the focus of this project is to build a 5.3 The preferred location of this centre track is

subway extenshon (o York University,
cansideration must be given lo ensurning

that service traing can get in and oul of
Wilson Yard in a timely fashion to build £4 It is recommended that this project facilitate

and reduce service as required.  Similarly,

| File path: downsview center irack position paper-d1 |
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improved access to Wilson Yard, The

just north of Downswiew ulilizing the existing
Downsview tail racks structure,
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Wilson Yard Mainline area [s currently a 5.8 Finally, it Is recommended that the TTC
bottleneck that will only get worse with the Design Standards be updated to ensure that
proposed extension. for new subway construclion precedence Is

given 1o the construction of:
5.5 Itis recommanded that this project

facilitate a future centre irack configuration 5.61 Centre rack storage faciities as apposed

&t the proposed Steales Terminal by o pockel rack storage faciliies, and,
construcling a three road tall track 582 Athres road tall track structure al future
struclire similar to Finch, terminal slations,

N e

Figure 1: Proposed layout for improved access to Wilson Yard
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URS Memorandum

Data: August 28, 2005

To Secott Thorbum

From: David Perry

C.C. Eugene Chen

Referance: Spadina Subway EA - 33015347

Subject: Downsview Turnaround Track Geometry

1. Introduction

This memo accompanies file “Turnround track July 4 05.pdf". This illustrates the length required
for a single ended and a double ended turnaround track with provision for a train to enter the
track from the south and clear the interlocking at the maximum speed allowed in the diverging
direction on a #9 switch of 33 kph.

2. N end of platform to Point of Switch

The north end of Downsview Station platform is the zero point. From TTC drawings the
distance from this point to the point of switch of the interlocking would be 33 metres.

3. Point of grade diversion

33 + 37.8 = 70.8 metres, based on geometry of #9 switch and DM - 0206 - 01, Fig. 2.3.C. If the
ternarcund track were to be constructed at minimal grade but it was desirable for the main lines
to descend to allow tunnels to be bored, this is the point that the vertical curves on the main
tracks could begin, Of course this would be inconsistent with a double ended tumaround track.

4. Length of South Interlocking

84,7 metres from DM - 0206 - 01, Fig. 2.6.B.

5. Signals allowance

10 metres from PS of equilateral according to DM - 0206 - 01, Fig. 2.3.C.
6. Start of horizontal curvature

12 metres from PS of equilateral according to DM - 0206 — 01, 2.2.2.2 (with approval). This

URS Canada Ing.

75 Commerce Valley Drive East
Markham, ON Canada L3T TNG
Tel: 905 682 4401

Fax: 905.882.4300
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point 33 + 84.7 + 12 = 129.7 metres from N end of platform is the earliest point curvature can
begin for altemnative S1.

7. End of existing Structure

From TTC Drawing, 195.7 metres form N end of platform. For alternatives $2, $3 and 54 with a
single ended turnaround track this represents the earliest point of potential curvature.

The mam tracks and the double ended turnaround track, for alternatives S2, 53 and $4, could be
curved from here to a point 12 metres from the nearest PS of the N interlocking.

8. Train length
150 metres for a six car train,
9. Deceleration Length

The objective is to turn trains around at Downsview while maintaining a 2 minute headway. To
do this it is deemed necessary to run trains into the turnaround track at the maximum speed
allowed by the #9 switches (33 kph) and allow an additienal length for the train to decelerate
once on the tumaround track in order to minimise the time occupying the interlocking,

+« Calculation

TTC Have quoted a deceleration rate of 2.58 mphps, but this appears to be a maximum
service braking rate. It is unlikely that such a high rate would be achieved under these
circumstances (from the low speed of 33 kph) due to tapering of the brake on spplication and
approaching the stop to avoid jerk. Therefore we have assumed a conservative figure of |
mphps, or 1.6 kphps.

Using this figure the train would stop in 20.6 seconds and, assuming linear deceleration,
cover 94.5 metres while decelerating. Therefore we would recommend an additional 100
metres for this deceleration, giving a total wrnaround tunnel length of 280m from PS of the
equilateral switch.

+ Critical Condition

Note that according to this caleulation the critical condition will be when exiting the
turnaround track, rather than on entry, Assuming the 33m from end of platform to PS of the
main line switch, i.e. 183 m from PS to far end of platform, then deceleration would need to
begin 183 - 94.5, i.e. 88.5 metres from PS. At this distance only half the train has crossed
onto the main line and the switch is occupied during the first pant of the train's deceleration.

B e R e ada

10. End of track and Tunnel Wall for single ended track

For single ended track, 1.8+ 11 + 7 - 2 = 21.8 metres according to DM - 0206 — 01, Fig. 1.5,
The last 25 metres of this track must be tangent. Note that this is 1.8 metres more than DM -
0206 - 01, Fig. 2.3.C. This gives a total distance from the N end of the platform of 33 +84.7 +
10+ 150 + 100 + 21,8 = 399.5 metres.

11. Signal allowance N end for double ended turnaround track

10 metres as for S end.

12. Length of North End Interlocking

31.3 +83.5+ 1.4 = 114.8 metres according to DM - 0206 - 01, Fig. 2.2,2.3A,2.3.C, 2.4B. This
defines the end of the three track structure at 33 + 84,7+ 10 + 150 + 10 + 1 14.8 = 402.5 melres
from N end of platform.

13. Deceleration Length for double ended turnaround track

Note that for this configuration a specific deceleration length is not necessary as the distance
from the end of the train to the end of the three track structure 10 + 114.8 = 124.8 metres exceeds

that for deceleration and tunnel end of 100 + 21.8 = 121 .8 meires.

However the signaling system must allow a decelerating train to pass the signal protecting the N.
end interlocking,

14. Begin vertical curvature for double ended turnaround track

10 metres from northernmost PS or 412.5 metres from N end of platform according to DM -
0206 - 01, Fig. 23.C,

15. Begin horizontal curvature for double ended turnaround track

46 metres from northernmost PS or 448.5 metres from N end of platform according to DM -
0206 - 01, Fig. 2.3.B.
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750

DATE: 10/31/2005

310 L
563
3o
504

485 L

S52-Option B
Dealership

R=3104 L=190
R=

R
Manufacturing, Car

570
257
594

568

210@ L=275
Dealership

R=485(@ L=750

$2-Option A

R
Manufacturing, Car

52
602

1020

382

R=457 @ L=566
R=485@ L=T50
Dealership

Manufacturing, Car

Double Ended Turnouts | Double Ended Turnouts | Double Ended Turnouts

URS
RS
URS
URS
TTC
(Engineering)
URS

u
TTC (Ops)

Data by

DOWNSVIEW TRACK WORK
DRAFT - FOR INTERNAL USE ONLY

Length of curves with radil between
Oparating Cost/Oparating Saving

457m and 750 m.

Length of alignments (curve) whens
canstruction by TBM may not be feasible

Length of Curves with Radii less than

45Tm

Mumber of businesses
« Capital costs estimaled in 2005 dollars

after GST Rabate $(millions)
+ Estimated real estate costs & Capital

» [Estimated real estate costs in 2005
Cosis, (millkon}

dolkars. {million}

» Type of businesses

the subway exdension, including feeder bus

E3.2) Operations and maintenancs cost of
operations.

surface subway facilities, flaet and storage.
E2.1) Tatal propary cost. (JOA)

Mumber, type of employment properties that
(TTC, URE - P, Calling)

Speed and comfon for subway passengers.
are dinectly affected.

Capital costs including wunderground and
0132015347 Spadina Subvwiry EA\Documentsi0d AnalysisiTrack work\[Track Work Analysis Table-preferred south abematives 0131 05, wls}Summary Table
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While every effont is made to ensure the accuracy of the contents of this site, users should be aware that dee
circumstances beyond our control, it may be necessary o change the text of documents posted here and therefore
no responsibility will be accepted by the Toronto Transit Commission for discrepancies which may occur between
documents contained on this site and the formal hardeopy versions presented 1o the Commission.

If it is necessary to rely on the accuracy of Commission documents the Office of the General
Secretary should be contacted at 393-3698 to obtain a certified copy. ONLY HARDCOPY
REEOHRDS CERTIFIED BY THE GENERAL SECRETARY WILL BE DEEMED TO BE
OFFICIAL.

TORONTO TRANSIT COMMISSION

TO Commissioners
FROM  Richard C. Ducharme
MEETING DATE January 25, 2006

SUBJECT Staff Response to Commission Inguiry
Spadina Subway Extension Environmental Assessment Study

AL its meeting of November 28, 2005, when considening the repont “Spadina Subway Extension Environmental
Assessment Study Final Recommendations”, the Commission directed:

1. “That staff review the feasibility of making minor mljuslmcnl:s o the roule and consider construction
methods that will minimize the disruption o industrial properties in the Kodiak industnal subdivision,

2. That staff work with business owners and the administration of Downsview Park to assist with the ne-
location of these businesses on the nearby Downsview lands, and that this be part of the negotiations with the
Park regarding the locating of a station on the Downsview Park lands.

3, That staff report on the possibility of building Fire Station #141 into the Finch West Subway Station,

4, That staff consult with the City Works Depariment and develop plans for the completion of the trunk
sewer north from Sheppard owards Grandravine in conjunction with the construction of this subway,

3. That staff report on possible alternative names for the Finch West Swtion (Keele North Station) and
Sheppard West Station (Park Station).

0. That staff repont back on the: rational of the three track system versus the two track system.”
This memorandum responds to the Commission’s requests,

Relocation of Three-Track Structure (Motions 1, 2 and 6)

At the December 16, 2005 Commission meeting, staff advised that the three-track structure will be relocated (o
south of Downsview Station (see Exhibit 1), thus avoiding construction impacts on the Kodiak industrial
subdivision propertics. Because these businesses will be maintained in their current location, further discussions
about relocating the businesses to the Downsview Park lands (as detiled in Motion 2, ahove) are not necessary.

Following the December 16, 2005 Commission meeting, registered letters were sent to all affected property
owners to advise that full acquisition will no longer be required and that the Spadina Subway Extension will be

http:ffwww ttc.ca/postings/gso-comrptfdocuments/report/f2674/_conv. him 08022006
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constructed under their properties by tunnelling.
The three-track structure, 1o be located south of Downsview Station, is necessary for:

1. High speed wm back of trains at Wilson Station for the operation of short-tum service from Finch Station o
Wilson Station;

2. Efficient restoration of scheduled subway service in the event of incidents or emergencies; and
3. Temporary storage of subway trains and workcars.

Integration of Fire Station #141 with Finch West Station {Maotion 33

The recommended location of the Finch West Station bus terminal will displace Fire Station #141 (located at
39635 Keele Street) (see attached Exhibit 2). In accordance with the Commission’s motion, staff met with Toronto
Fire Services to discuss polential integration of Fire Sttion #141 with Finch West Station. However, as detailed
in Appendix A, opportunities for integration would be constrained due to impacts on existing propertics and
buildings and competing vehicle accessfegress requirements for the bus terminal and the Fire Station,

Therefore, it is recommended that an altenate lecation be sought for Fire Station #141. TTC, City of Toronto
Planning and City of Toronto Real Estate staff are working co-operatively with Toromo Fire Scrvices o
determine a suitable location for Fire Station #141. Opporunities to co-locate the Fire Station at an Emergency
Exit Building site will also be investigated.

Future Black Creek Sanitary Trunk Sewer (Motion 4)

S1aff will include commitments in the Environmental Assessment Study Final Repont to co-ordinate construction
of the Spadina Subway Extension with the City of Toronto Black Creek Sanitary Trunk Sewer System
improvements within the Keele Sureet right-of-way, where practical,

As dewiled in the Tanvary 235, 2006 memorandum from Richard C. Ducharnme to the Commission entitled “Staff
Response to Commission Inquiry - Station Names on Spadina Subway Extension”, staff recommend retaining the
Sheppard West and Finch West Stations names, in accordance with Commission-approved policy.

Chief General Manager

1085513

BO-2- 1000

Attachments: Exhibit 1 - Spadina Subway Extension Three-Track Struciure
Exhibit 2 - Finch West Station Concept

hitp:/fwww. tte. calpostings/gso-comrpt/documents/report/f2674/_conv.htm 08/02/2006
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AFPENDIX A - INTEGRATION OF FIRE STATION #141 WITH FINCH WEST STATION

Possible alternatives to integrate Fire Station #141 with Finch West Station include;

. Option 1 - Integration of the existing Fire Station #141 building with the Finch West Station bus terminal
and traction power sub-station;

2. Option 2 - Reconstruction of the Fire Station within the area designated for the Finch West Station bus
terminal and triction power sub-station;

3. Option 3 - Relocation of the Fire Station and integration with one of the proposed station entrances (1o be
located at the south-east and north-west comers of the Keele/Finch intersection and on the west-side of Keele
Sireet, sonth of Four Winds Drive; or

4.  Option 4 - Relocation of the Fire Station and integration with the passenger pick-up and drop-off or
commuter parking lot within the Finch Hydro comdor.

However, each of these alternatives has drawbacks:

. Options 1 and 2 - Both the Fire Station and the bus terminal require similar traffic control and traffic signal
priority measures for the efficient and safe delivery of services. As such, the co-location of the two facilities
wolld result in compromised vehicle operations, Furthermore, additional propeny on the industrial condominium
lands to the east would be required to accommodate both the Fire Station and the bus terminal. The potential
properly and business loss compensation costs are anticipated to exceed the cost of constructing a new Fire
Station at an aliernate location.

2, Option 3 - Imegration of the Fire Station with the proposed entrances at the Keele/Finch intersection would
require full acquisition of properties at these locations, Both sites would be suitable for high-density, transit-
oriented development due to their close proximity to Finch West Station and the major anerial roads,
Opportunities for future redevelopment would be lost if the Fire Station is located at either of these sites,

The third entrance at Four Winds Drive is located within the landscaped srea of a high-rise residential
condominium (1 Four Winds Drive), adjacent to the ramp to the underground parking. Because the Fire Station
would require an area of approximately one acre, there is insufficient space to accommaodate the Fire Station
within the landscaped area of the propenty, without affecting access to the underground parking.

3. Option 4 - Toronto Fire Services do not suppon locating the Fire Station within the Hydro comidor under
high voliage power lines due to staff health and safety concerns.

In view of the foregoing, it is recommended that Fire Station #141 be relocated to an allemnate site.
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